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Computational details
The University ofBath's 800-
core Aquila cluster is used for
structure optimisation and
testing: demanding phonon
calculations are carried out on
national-scale facilities (The
Cray systems "HECToR" and
"ARCHER", via the EPSRC-
funded Materials Chemistry
Consortium, and the STFC's
Bluegene/Q system "Blue
Joule").
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Free energy surfaces
Formation free energy surface for
CZTS
2Cu + Zn + Sn + 2S2 → CZTS
Free energy surface for CZTS
relative to ternary
Cu2SnS3 + ZnS → CZTS
Formation free energy surface
from SnS-S system
Cu2S + ZnS + SnS + ½S2 → CZTS
Pilot-scale roll-to-roll facilities
at the SPECIFIC R&D site
Kesterite CZTS
structure from
DFT calculations.
Individual atoms are
displaced slightly to
investigate the
vibrational properties
of the system.
